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1
IMAGE FORMING APPARATUS

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is based upon and claims the benefit of
priority of the prior Japanese Patent Application No. 2013-
134343, filed on Jun. 26, 2013, the entire contents of which
are incorporated herein by reference.

TECHNICAL FIELD

The present invention is related to an image forming appa-
ratus, more specifically to an image forming apparatus having
a plurality of paper ejection devices.

BACKGROUND ARTS

A printer is used as an image forming apparatus which
forms a specified image on printing paper. Especially, various
optional devices may be connected to a business-use printer,
and an image forming apparatus is configured by connecting
an optional device to a printer. An optional device may be a
paper ejection device, and paper printed by a printer is ejected
to a paper ejection device.

Patent Documents 1 and 2 disclose the technology of con-
necting a plurality of paper ejection device to a printer. In the
technology according to the Patent Document 1, a remainder
detecting sensor is provided in each of a plurality of stackers,
and the remainders of the stackers are compared with the
number of printed sheets for one printing job, thereby select-
ing a stacker. In the technology according to the Patent Docu-
ment 2, a plurality of stackers are provided, and the first
stacker to become full (the stacker which has first become
full) is displayed as blank, thereby changing the destination
stacker for paper ejection.

[Patent Document 1] Japanese Laid-open Patent Publica-
tion No. 5-155511

[Patent Document 2] Japanese Laid-open Patent Publica-
tion No. 2004-338916

SUMMARY OF THE INVENTION

Some of the above-mentioned paper ejection devices have
apower supply. Although the power supply is placed inan ON
position while the paper ejection device provided with the
power supply is working, the power supply is turned off while
the device is not working, thereby reducing energy consump-
tion.

In the technology according to Patent Documents 1 and 2,
the destination of paper ejection is switched to another stacker
when the current stacker becomes full, but the continuous
paper ejection is temporarily stopped when power supply of
the other paper ejection device is placed in the OFF position.

To put a paper ejection device which is not ejecting paper in
an operable state, the device is to be turned on, and some
recovery timeis required. Since the continuous paper ejection
is suspended for the recovery time, the recovery time is a
waiting time, thereby incurring reduced productivity. Espe-
cially when an initializing operation is required in recovering
the power supply, the waiting time is extended and incurs
considerable reduction in productivity.

The present invention aims at switching a destination of
paper ejection with high productivity in an image forming
apparatus having a plurality of paper ejection devices.

According to an aspect of the present invention, the image
forming apparatus having a plurality of paper ejection devices
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includes a control unit which performs control to allow before
apaper ejection device, which is continuously ejecting paper
in the plurality of paper ejection devices, ejects paper over the
maximum loading a paper ejection device which is not eject-
ing paper to prepare for starting an operation based on the
time taken for the paper ejection device which is not ejecting
paper to become operable and the number of ejectable sheets
before a loading of the paper ejection device which is con-
tinuously ejecting paper reaches the maximum loading.

According to the aspect above, since the control is per-
formed to switch a destination of paper ejection based on the
time taken for the paper ejection device which is not ejecting
paper to become operable and the number of ejected sheets
counted before loading of the paper ejection device which is
continuously ejecting paper reaches the maximum loading,
the time taken for the paper ejection device which is not
ejecting paper to enter the operable state may overlap with the
ejecting time of the paper ejection device which is continu-
ously ejecting paper. Therefore, the destination of paper ejec-
tion may be quickly switched, thereby improving the produc-
tivity.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is an internal configuration of an image forming
apparatus according to the first embodiment.

FIG. 2 is a block diagram of the function of the control unit
in the first example.

FIG. 3 is a flowchart of the processes in the first example.

FIG. 4 is a block diagram of the function of the control unit
in the second example.

FIG. 5 is a flowchart of the processes in the second
example.

FIG. 6 is a block diagram of the function of the control unit
in the third example.

FIG. 7 is a flowchart of the processes in the third example.

FIG. 8 is an explanatory view of a time saving effect.

FIG. 9 is an explanatory view of the effect of reducing
power consumption.

FIG. 10 is a rough configuration of an image forming
apparatus according to the second embodiment.

FIG. 11 is a block diagram of the function of the control
unit according to the second embodiment.

FIG. 12 is a flowchart of the processes according to the
second embodiment.

DESCRIPTION OF THE EMBODIMENTS

Configuration of the Image Forming Apparatus
According to the First Embodiment

The first embodiment of the present invention is described
below with reference to the attached drawings. FIG. 1 is an
internal configuration of an image forming apparatus 1
according to the first embodiment of the present invention.

The image forming apparatus 1 is configured mainly by a
printer 2. A first paper ejection device 3 and a second paper
ejection device 4 are connected to the printer 2, and the image
forming apparatus 1 is configured by these devices.

The printer 2 is a device for printing a specified image,
character, illustration, etc. on printing paper. The first paper
ejection device 3 is an optional device which performs a
specified process against the paper printed by the printer 2 and
ejects the paper. The second paper ejection device 4 is also an
optional device like the first paper ejection device 3, performs
a specified process against the paper printed by the printer 2,
and ejects the paper.
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The first paper ejection device 3 and the second paper
ejection device 4 are connected to the printer 2 as removable
therefrom. FIG. 1 is an example of connecting two paper
ejection devices to the printer 2, but three or more paper
ejection devices may be connected to the printer 2. The first
paper ejection device 3 and the second paper ejection device
4 may be provided with, for example, a stapling function, a
punching function for a punch hole, etc.

Described next is the printer 2. The printer 2 illustrated in
FIG. 1 is an example, and the configuration is not limited to
that illustrated in FIG. 1, but any configuration may be
adopted.

The printer 2 includes an external paper tray 11, an internal
paper tray 12, external paper feed rollers 13, internal paper
feed rollers 14, paper stop rollers 15, a conveyance belt 16, a
printing unit 17, upward conveyance rollers 18, level convey-
ance rollers 19, a first switch unit 20, paper ejecting convey-
ance rollers 21, reversing conveyance rollers 22, reversing
rollers 23, paper re-feed rollers 24, and a display unit 25. The
printer 2 is also provided with a paper feed conveyance route
FR, a normal conveyance route CR, an ejection system con-
veyance route DR, a reverse conveyance route SR, and a
postprocessing route NR.

The external paper tray 11 is loaded with paper for use in
printing. In this example, a part of the external paper tray 11
is set as exposed outward from the printer 2. The internal
paper tray 12 is similarly loaded with paper for use in printing.
In this example, the internal paper tray 12 is set inside the
printer 2. The external paper tray 11 and the internal paper
tray 12 function as a paper feed device for feeding paper.

The external paper feed rollers 13 pick up each sheet of
paper from the external paper tray 11, and convey each sheet
to the paper stop rollers 15 along the paper feed conveyance
route FR. Similarly, the internal paper feed rollers 14 pick up
each sheet of paper from the internal paper tray 12, and
convey the sheet toward the paper stop rollers 15 along the
paper feed conveyance route FR.

The paper stop rollers 15 temporarily stops the sheet of
paper conveyed from the external paper feed rollers 13, the
internal paper feed rollers 14, and the paper re-feed rollers 24.
Afterwards, a skew adjustment is made, and the sheet is
conveyed toward the conveyance belt 16 and the printing unit
17.

The conveyance belt 16 is arranged in the downstream of
the paper stop rollers 15, and conveys paper while adsorbing
the paper conveyed by the paper stop rollers 15 on the con-
veyance surface formed on the surface of the conveyance belt
16. The conveyancebelt 16 is a circular endless belt applied to
a driving roller and a driven roller.

The conveyance belt 16 has a number of belt holes (not
illustrated in the attached drawings) as through holes for
adsorbing and holding a sheet of paper. The conveyance belt
16 conveys the sheet of paper adsorbed and held on the
conveyance surface to the right in FIG. 1 by turning it clock-
wise in FIG. 1 by the drive of the driving roller.

The printing unit 17 is arranged above the conveyance belt
16, and has a plurality of line type inkjet heads having nozzles
arranged in the direction normal to the conveyance direction
of paper. The printing unit 17 jets ink from the nozzles of the
inkjet heads on a sheet of paper conveyed by the conveyance
belt 16, and prints an image.

The upward conveyance rollers 18 convey a sheet of paper
received from the conveyance belt 16 and printed by the
printing unit 17 upward in FIG. 1 toward the level conveyance
rollers 19 while nipping the paper.

The level conveyance rollers 19 convey the paper received
from the upward conveyance rollers 18 from right to left in
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4

FIG. 1 while nipping the paper. The level conveyance rollers
19 are arranged along the normal conveyance route CR.

The first switch unit 20 is configured so that the paper
conveyance route may be switched between the ejection sys-
tem conveyance route DR and the reverse conveyance route
SR.

The first switch unit 20 is arranged at the branch point
between the ejection system conveyance route DR and the
reverse conveyance route SR.

For example, when two-side printing is performed on
printing paper, the first switch unit 20 performs switching so
that one side printed paper may be conveyed to the reverse
conveyance route SR. Then, the reversing conveyance rollers
22 convey the paper received from the normal conveyance
route CR toward the reversing rollers 23.

The reversing rollers 23 temporarily convey the one side
printed paper to the reverse conveyance route SR, then take up
the paper, and convey the paper to the paper re-feed rollers 24.
The reversing rollers 23 are arranged along the reverse con-
veyance route SR. The reverse conveyance route SR is a space
for the temporary hold of the paper. The reverse conveyance
route SR is provided below the second paper ejection device
4.

The paper re-feed rollers 24 convey the paper conveyed by
the reversing rollers 23 toward to the paper stop rollers 15.
The paper re-feed rollers 24 are arranged along the route
formed by the reversing rollers 23 and the paper stop rollers
15. The one side printed paper is conveyed from the paper
stop rollers 15 to the conveyance belt 16. Then, the one side
printed paper is printed by the printing unit 17, and conveyed
through the upward conveyance rollers 18 and the level con-
veyance rollers 19.

Furthermore, if printing paper reaches the first switch unit
20 on the normal conveyance route CR when the paper is
ejected in the one-side printing or the two-side printing, the
route is switched from the normal conveyance route CR to the
ejection system conveyance route DR, and the paper is con-
veyed from the first switch unit 20 while it is nipped by the
paper ejecting conveyance roller 21.

A second switch unit 26 is arranged along the normal
conveyance route CR. The paper conveyed in the normal
conveyance route CR may also be conveyed to the first paper
ejection device 3. To convey the paper to the first paper
ejection device 3, the second switch unit 26 switches the
direction of the conveyance of the paper.

The display unit 25 is a panel for issuing an instruction
from a user of the printer 2, and is provided on the top surface
of the printer device.

The outline of the configuration of the printer 2 is described
above. Described below is the first paper ejection device 3
connected to the printer 2. The first paper ejection device 3
illustrated in FIG. 1 is an example, and an optional configu-
ration may be adopted.

The first paper ejection device 3 includes a third switch unit
31, a reverse unit 32, a punching unit 33, a stapling unit 34, a
saddle stitch unit 35, a top tray 36, a stacking tray 37, and a
booklet tray 38.

The third switch unit 31 switches the paper between revers-
ing and non-reversing. When the paper is reversed, the paper
is led to the reverse unit 32, the face of the paper is reversed,
and the reversed paper is returned to the same route as the
non-reversing operation.

The punching unit 33 performs the punching process for
making a punch hole in printing paper depending on the
printing job. The stapling unit 34 performs the stapling pro-
cess on printing paper. Long-side binding, or short-side bind-
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ing may be used as the stapling process. The saddle stitch unit
35 performs the saddle stitching process (folding process).

The paper on which the punching process has been per-
formed, or the unprocessed paper is ejected and stacked on
the top tray 36. The paper on which the punching process has
been performed, the stapled paper, or the unprocessed paper
is ejected and stacked on the stacking tray 37. The paper on
which the punching process has been performed, the paper on
which the saddle stitching process has been performed, or
unprocessed paper is ejected and stacked on the booklet tray
38.

In this example, it is assumed that the top tray 36, the
stacking tray 37, and the booklet tray 38 have no power
supply, but each tray may be provided with a power supply.
When each tray is provided with a power supply, each tray
functions as a paper ejection device.

Described next is the second paper ejection device 4. The
second paper ejection device 4 is connected to the printer 2,
and printing paper is conveyed from the ejection system con-
veyance route DR to the second paper ejection device 4. The
second paper ejection device 4 includes paper ejecting
conveyance rollers 41, paper ejection rollers 42, reversing
conveyance rollers 43, a support member 44, a conveyance
roller(s) 45, a postprocessing unit 46, and a paper ejection
table 47.

The paper conveyed from the ejection system conveyance
route DR of the printer 2 is received by the paper ejecting
conveyance rollers 41 and then conveyed. The paper ejection
rollers 42 nip the paper from the paper ejecting conveyance
rollers 41. Then, the paper ejection rollers 42 receive the
paper from the paper ejecting conveyance rollers 41, and eject
printing paper sheet by sheet to the paper ejection table 47.

In addition, when the postprocessing such as the stapling
process, the punching process, etc. is performed against print-
ing paper, the printing paper is ejected to the support member
44, and transmitted to the postprocessing unit 46 by the con-
veyance roller(s) 45. The postprocessing such as the stapling
process, the punching process, etc. is performed against the
printing paper transmitted to the postprocessing unit 46.

A first sensor 51 is provided for the first paper ejection
device 3, and a second sensor 52 is provided for the second
paper ejection device 4. The first sensor 51 is a sensor for
detecting that the printing paper stacked on the top tray 36 has
reached nearly maximum loading. The maximum loading
refers to the amount that disables ejection of the paper to the
paper ejection device. The nearly maximum loading refers to
the amount close to the maximum loading although not reach-
ing the maximum loading.

The second sensor 52 is provided for the second paper
ejection device 4, and detects that the printing paper stacked
on the paper ejection table 47 has reached nearly maximum
loading like the first sensor 51 described above.

A third sensor 53 is provided for the first paper ejection
device 3, and detects the height of the lowest position of the
stacking tray 37. As the printing paper is ejected to the stack-
ing tray 37, it goes down by the driving device such as a motor
etc. at specified intervals. The third sensor 53 is arranged at
the position in which the lowest height of the stacking tray 37
may be detected.
<Configuration of the Control Unit>

The control unit 60 for controlling the operation according
to the present embodiment is described below with reference
to FIG. 2. A control unit 60 illustrated in FIG. 2 is imple-
mented in the printer 2, and includes, for example, a CPU
(central processing unit), RAM (random access memory),
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6

ROM (read only memory), etc. When the CPU executes a
specified program expanded in the RAM, the function of the
control unit 60 is performed.

As illustrated in FIG. 2, the control unit 60 includes an
arithmetic unit 61, a sensor information recognition unit 62, a
power supply status detection unit 63, a switch necessity
judgment unit 64, a power supply control unit 65, and a paper
ejection destination switch unit 66.

The arithmetic unit 61 performs a specified arithmetic. The
contents of the arithmetic are described later. The sensor
information recognition unit 62 is connected to the first sen-
sor 51 and the second sensor 52. When the first sensor 51
detects the paper surface of the printing paper stacked on the
top tray 36, information representing the detection of the
paper surface is input to the sensor information recognition
unit 62. When the second sensor 52 detects the paper surface
of the printing paper stacked on the paper ejection table 47,
information representing the detection of the paper surface is
input to the sensor information recognition unit 62.

The power supply status detection unit 63 detects whether
the power supply of the paper ejection device which is not
ejecting paper (the second paper ejection device 4 in this case)
is turned ON or OFF. The switch necessity judgment unit 64
judges the necessary of the switch of the destination of paper
ejection based on whether or not the number of remaining
sheets of paper in the printing job is larger than the number of
sheets of paper which may be ejected to the first paper ejec-
tion device 3.

The case in which the power supply is turned off refers to
not only the case in which the power supply is completely cut
off, but also the energy saving state (sleep mode) etc. That is,
it is assumed that the power supply is not turned on, but the
power supply is turned off when the device is not immediately
operable.

The power supply control unit 65 performs the control of
turning on the second paper ejection device 4 which is cur-
rently placed in the OFF position. The paper ejection desti-
nation switch unit 66 performs the control of switching the
destination of paper ejection from the first paper ejection
device 3 to the second paper ejection device 4.

Operation of the First Embodiment

Described next is the operation according to the first
embodiment. As illustrated in FIG. 1, two paper ejection
devices (first paper ejection device 3 and second paper ejec-
tion device 4) are connected to the printer 2 that performs as
the image forming apparatus 1.

The printing job output by a personal computer, an external
connection device, etc, which is not illustrated in the attached
drawings, is input to the printer 2. The printer 2 performs a
printing operation according to the input printing job. In this
case, itis assumed that the printing job is continuous printing.

The paper printed by the printer 2 is continuously ejected to
any of the first paper ejection device 3 and the second paper
ejection device 4. When paper is ejected to the first paper
ejection device 3, the paper is ejected on the top tray 36. When
paper is ejected to the second paper ejection device 4, the
paper is ejected on the paper ejection table 47. In this
example, the continuous paper ejection to the first paper ejec-
tion device 3 is performed.

In this example, the first paper ejection device 3 and the
second paper ejection device 4 are provided with a power
supply. When the printing operation is performed by utilizing
the first paper ejection device 3, the first paper ejection device
3 is turned on. On the other hand, since no paper is ejected to
the second paper ejection device 4, the second paper ejection
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device 4 is turned oft. Thus, the unnecessary power consump-
tion by the second paper ejection device 4 which is not cur-
rently operating may be suppressed.

Therefore, the first paper ejection device 3 is turned on, and
the second paper ejection device 4 is turned off. When the
paper ejection to the second paper ejection device 4 is per-
formed, the second paper ejection device 4 is turned on and
the first paper ejection device 3 is turned off.

Described below is three examples in which the destination
of paper ejection is switched when the loading of the first
paper ejection device 3 which is currently ejecting paper
reaches the maximum loading. FIG. 3 is a flowchart of the
first example, FIG. 5 is a flowchart of the second example, and
FIG. 7 is a flowchart of the third example.

Explanation of First Example

Described first is the first example. As illustrated in FIG. 3,
the printer 2 performs printing operation based on the con-
tents of the printing job, and conveys the printed paper to the
first paper ejection device 3. Then, the first paper ejection
device 3 ejects the papers to the top tray 36.

The control unit 60 first judges whether or not continuous
paper ejection may be performed (step S11). When the con-
tinuous paper ejection is not to be performed, the printing
operation is performed without continuous paper ejection,
thereby terminating the printing job. On the other hand, when
the continuous paper ejection may be performed, the arith-
metic unit 61 calculates the possible number of sheets to be
ejected after detection by a sensor (step S12).

As described above, when the first sensor 51 detects the
paper surface of the top tray 36, amount of the printing paper
loaded on the top tray 36 reaches nearly maximum loading.
Therefore, the possible number of sheets to be ejected is not
very large.

The position where the paper surface of the top tray 36 is
detected by the first sensor 51, that is, the position of the
nearly maximum loading, is fixed, and the number of sheets
of printing paper loaded into the top tray 36 when the paper
surface is detected by the first sensor 51 is known. The value
of the maximum loading of the top tray 36 is also known.

Therefore, the number of sheets that are possibly ejected
may be calculated from when the first sensor 51 detects the
paper surface of the top tray 36, which is when the nearly
maximum loading is reached, until the maximum loading is
reached. The arithmetic unit 61 performs the calculation by
obtaining the possible number of sheets to be ejected after the
detection by a sensor.

Next, a judgment is made as to whether or not the first
sensor 51 has detected the paper surface (step S13). By the
printer 2 performing printing on printing paper based on the
printing job, the first paper ejection device 3 continuously
ejects the paper. Thus, printed paper is stacked on the top tray
36.

The first sensor 51 detects the state in which amount of the
printing paper stacked on the top tray 36 reaches the nearly
maximum loading. Therefore, unless the first sensor 51
detects the paper surface, the printing job terminates before
the top tray 36 loaded with the printing paper indicates the
nearly maximum loading.

On the other hand, when the first sensor 51 detects the
paper surface, the printing paper stacked on the top tray 36
indicates the nearly maximum loading. Then, the first sensor
51 notifies the sensor information recognition unit 62 of the
detection of the paper surface.

According to the notification, the sensor information rec-
ognition unit 62 recognizes that it is time to turn on the second
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paper ejection device 4 which is not ejecting paper. That is,
the second paper ejection device 4 is allowed to start prepar-
ing for its operation. Therefore, the sensor information rec-
ognition unit 62 controls the power supply status detection
unit 63 to detect the state of the power supply of the second
paper ejection device 4 (step S14).

Basically, since the second paper ejection device 4 is not
ejecting paper, it is placed in the OFF position. However, the
second paper ejection device 4 may be placed in the ON
position. Therefore, the power supply status detection unit 63
detects whether the second paper ejection device 4 is placed
in the ON or OFF position.

When the second paper ejection device 4 is placed in the
ON position, it is not necessary to turn it on. On the other
hand, when the second paper ejection device 4 is placed in the
OFF position, the switch necessity judgment unit 64 is noti-
fied of'it.

The switch necessity judgment unit 64 judges whether or
not it is necessary to switch the destination of printed paper
ejection from the first paper ejection device 3 to the second
paper ejection device 4. Therefore, it compares the possible
number of sheets to be ejected which has been calculated in
step S11 with the number of remaining sheets of paper in the
printing job (step S15). The number of remaining sheets of
paper in the printing job indicates the number of remaining
sheets of paper in the current printing job.

If the number of remaining sheets of paper in the printing
job is larger than the possible number of sheets to be ejected,
that is, if the nearly maximum loading is indicated but the
printing job terminates before the maximum loading, then the
switch necessity judgment unit 64 judges it is not necessary to
switch the destination of paper ejection.

That is, the paper ejection to the first paper ejection device
3 is continued. Thus, the printing job may be terminated by
ejecting paper to the first paper ejection device 3 without
operating the second paper ejection device 4. As a result, it is
not necessary to unnecessarily turn on the second paper ejec-
tion device 4, thereby suppressing wasteful energy consump-
tion.

In this case, the top tray 36 is loaded with the paper of the
nearly maximum loading. Therefore, the error notification is
issued to remove the paper loaded on the top tray 36.

On the other hand, when the number of remaining sheets of
paper in the printing job is larger than the possible number of
sheets to be ejected, the switch necessity judgment unit 64
judges that all paper is not to be ejected only to the first paper
ejection device 3. Therefore, the switch necessity judgment
unit 64 notifies the power supply control unit 65 of it. Upon
receipt of the notification, the power supply control unit 65
performs control to turn on the second paper ejection device
4 (step S16).

At this time point, although the first sensor 51 detects the
nearly maximum loading, the maximum loading of the top
tray 36 has not been reached. That is, the second paper ejec-
tion device 4 is turned on before amount of the paper loaded
on the first paper ejection device 3 reaches the maximum
loading.

Then, the notification that the power supply control unit 65
has turned on the second paper ejection device 4 is input to the
paper ejection destination switch unit 66. Although the power
supply control unit 65 turns on the second paper ejection
device 4, a specified time is required to make the second paper
ejection device 4 operable (to recover the power supply)
because the second paper ejection device 4 has been placed in
the OFF position.

When the power supply control unit 65 turns on the second
paper ejection device 4, paper may be still ejected to the first
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paper ejection device 3 although it indicates the nearly maxi-
mum loading. Then, the paper ejection destination switch unit
66 switches the destination of paper ejection to the second
paper ejection device 4 after number of the paper ejected to
the first paper ejection device 3 after the detection by a sensor
reaches the possible number of sheets to be ejected which has
been calculated by the arithmetic unit 61 (step S17). Then,
paper is ejected to the second paper ejection device 4 until the
printing job is completed.

As described above, the control unit 60 performs control to
turn on the second paper ejection device 4 before amount of
the paper ejected to the first paper ejection device 3 reaches
the maximum loading (nearly maximum loading). That is,
before loading of the paper ejection device which is currently
ejecting paper reaches the maximum loading, the paper ejec-
tion device which is not ejecting paper is controlled so that the
device starts preparing its operation.

As described above, a specified power supply recovery
time is required to turn on the second paper ejection device 4.
Therefore, if the second paper ejection device 4 is turned on
when loading of the first paper ejection device 3 reaches the
maximum loading, then a waiting time arises for at least the
power supply recovery time, thereby incurring lower produc-
tivity.

Therefore, control is performed to turn on the second paper
ejection device 4 before amount of the paper ejected to the
first paper ejection device 3 reaches the maximum loading
(nearly maximum loading), thereby allowing the second
paper ejection device 4 to immediately operate when amount
of'the paper ejected to the first paper ejection device 3 reaches
the maximum loading.

Thus, there is no waiting time for the recovery of power
supply, thereby improving the productivity. That is, when the
power supply control unit 65 performs control so that the
second paper ejection device 4 may be turned on, loading of
the first paper ejection device 3 has not reached the maximum
loading, and continues ejecting paper until the possible num-
ber of sheets to be ejected is counted. Therefore, the power
supply recovery time of the second paper ejection device 4
may overlap the ejecting time in the first paper ejection device
3, thereby suppressing the waiting time.

In the process above, when the number of the paper ejected
to the first paper ejection device 3 after the first sensor 51
detects the paper surface reaches the number of sheets of
paper smaller than the possible number of sheets to be ejected
which has been calculated by the arithmetic unit 61, the
destination of paper ejection may be switched to the second
paper ejection device 4.

For example, when the paper to be ejected is large, the
ejecting time per sheet of paper is longer than the time taken
by a smaller sheet of paper. Therefore, when the possible
number of sheets to be ejected is calculated based on the
specified size of paper, and a size of paper ejected is larger
than the specified size of paper, the time taken to eject the
possible number of sheets to be ejected becomes longer.

Accordingly, when the paper ejected to the first paper ejec-
tion device 3 is large, the possible number of sheets to be
ejected may be reduced. In this case, although the possible
number of sheets to be ejected when the paper is small is
different from the number of sheets when the paper is large
(smaller number of sheets than the number of sheets to be
ejected), the ejecting time may be equal.

Thus, the power supply recovery time of the second paper
ejection device 4 may overlap the ejecting time of the first
paper ejection device 3, thereby avoiding the waiting time.
Therefore, the number of ejected sheets after the detection of
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the paper surface by the first sensor 51 may be determined
based on the power supply recovery time and the paper size.

Although it is preferable that the power supply recovery
time of the second paper ejection device 4 is fully overlapped
by the ejecting time of the first paper ejection device 3, a part
of'the power supply recovery time may be overlapped. If the
power supply recovery time is overlapped by the ejecting
time, the waiting time may be reduced.

Explanation of Second Example

Described next is the second example. In the second
example, it is assumed that the printed paper is ejected to the
stacking tray 37, not to the top tray 36. In FIG. 1, although the
stapling unit 34 is provided for the first paper ejection device
3, it is assumed that no stapling process is performed in the
second example for convenience of explanation.

As described above, the stacking tray 37 is provided witha
drive device (not illustrated in the attached drawings) such as
amotor etc., and the stacking tray 37 is lowered by driving the
motor. Thus, when paper is ejected to the stacking tray 37, the
height of the paper ejection may match the height of the paper
surface. The motor may be continuously or intermittently
driven.

FIG. 4 is the configuration of the control unit 60 in the
second example. In the second example, a descent level stor-
age unit 67 is included instead of the sensor information
recognition unit 62 in the first example. The calculation of the
arithmetic unit 61 is different from that in the first example.

The descent level storage unit 67 is a non-volatile storage
device for storing the descent level of the stacking tray 37.
That is, although the printer 2 is turned off, the descent level
storage unit 67 stores the descent level of the stacking tray 37.
The descent level storage unit 67 stores the descent level
regardless of the number of printing jobs.

The descent level stored by the descent level storage unit 67
refers to the level lowered from the status when no printing
paper is stacked on the stacking tray 37. As described above,
the stacking tray 37 is lowered by the drive device such as a
motor etc. Therefore, if the drive device is a motor, the descent
level of the stacking tray 37 is calculated based on the rotation
of the motor, and is then stored.

The operation in the second example is explained with
reference to the flowchart in FIG. 5. As with the first example,
when the printing job is started, the control unit 60 judges
whether or not continuous paper ejection may be performed
(step S21). Unless the continuous paper ejection is to be
performed, a printing process is performed without continu-
ous paper ejection, thereby terminating the printing job.

On the other hand, when it is judged that the continuous
paper ejection may be performed, the arithmetic unit 61 cal-
culates the height at the nearly maximum loading (step S22).
The nearly maximum loading is similar to that explained with
reference to the first example, and amount of the paper
stacked on the stacking tray 37 has not reached the maximum
loading, but is close to the maximum loading.

As with the first example, in the second example, control is
performed so that the second paper ejection device 4 is turned
on when loading of the stacking tray 37 reaches the nearly
maximum loading. In the first example, the first sensor 51
detects whether or not the nearly maximum loading has been
reached. In the second example, the arithmetic unit 61 calcu-
lates the height of the stacking tray 37 to judge the timing of
the nearly maximum loading.

Also in the second example, the continuous paper ejection
is not stopped at the timing of the nearly maximum loading of
the paper stacked on the stacking tray 37, but the continuous
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paper ejection to the first paper ejection device 3 is performed.
Then, the third sensor 53 detects the stacking tray 37 at the
lowest position of the stacking tray 37. That is, when amount
of the paper stacked on the stacking tray 37 reaches the
maximum loading, the third sensor 53 detects it.

When loading of the stacking tray 37 reaches the nearly
maximum loading, the second paper ejection device 4 is
turned on, and the power supply of the second paper ejection
device 4 is recovered before the tray is lowered from the
position of the nearly maximum loading to the position of the
maximum loading. Therefore, the position of the nearly
maximum loading may be determined based on the power
supply recovery time when the second paper ejection device
4 is turned on.

Furthermore, the position of the nearly maximum loading
depends on also the size of the paper to be ejected. Ifthe paper
is large, the ejecting time per sheet becomes longer. There-
fore, when a larger sheet of paper is ejected, the number of
sheets of the paper to be ejected to the first paper ejection
device 3 decreases while the power supply of the second
paper ejection device 4 is recovered.

On the other hand, when the paper is small, the ejecting
time per sheet becomes shorter, the number of sheets of the
paper to be ejected to the first paper ejection device 3
increases while the power supply of the second paper ejection
device 4 is recovered. Therefore, the height at the nearly
maximum loading becomes farther from the height at the
maximum loading.

Therefore, the arithmetic unit 61 may determine the height
at the nearly maximum loading based on the power supply
recovery time of the second paper ejection device 4 and the
size of the paper to be ejected. If the size of the paper is
specified in advance, the height at the nearly maximum load-
ing may be determined based on the power supply recovery
time of the second paper ejection device 4.

Next, it is judged whether or not the height of the stacking
tray 37 has reached the height at the nearly maximum loading
calculated by the arithmetic unit 61 (step S23). Since the
descent level storage unit 67 stores the descent level of the
stacking tray 37, it is judged whether or not the height of the
stacking tray 37 based on the descent level stored by the
descent level storage unit 67 has reached the height at the
nearly maximum loading calculated by the arithmetic unit 61.

If it is judged that the height based on the descent level
stored by the descent level storage unit 67 has not reached the
height at the nearly maximum loading calculated by the arith-
metic unit 61, paper is ejected as is to the first paper ejection
device 3 until the completion of the printing job.

On the otherhand, ifit is judged that the height based on the
descent level stored in the descent level storage unit 67 has
reached the height at the nearly maximum loading calculated
by the arithmetic unit 61, the power supply status detection
unit 63 detects whether or not the second paper ejection
device 4 to which the switching is performed has been turned
on (step S24).

Next, the switch necessity judgment unit 64 judges
whether or not the number of remaining sheets of paper in the
printing job is larger than the possible number of sheets to be
ejected (step S25). The possible number of sheets to be
ejected refers to the number of sheet of paper which may be
ejected in the period in which the stacking tray 37 is lowered
from the height at the nearly maximum loading to the height
atthe maximum loading, and the possible number of sheets to
be ejected is compared with the number of remaining sheets
of paper in the printing job.

If number of remaining sheets of paper in the printing job
is smaller than the possible number of sheets to be ejected, the
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paper ejection to the first paper ejection device 3 is performed,
thereby terminating the printing job. On the other hand, if'the
number of remaining sheets of paper in the printing job is
larger than the possible number of sheets to be ejected, the
power supply control unit 65 performs control to turn on the
second paper ejection device 4 (step S26). Thus, the power
supply of the second paper ejection device 4 is recovered.

At this time point, since the stacking tray 37 is in the state
of'nearly maximum loading, the stacking tray 37 has not been
lowered to the height at the maximum loading. Then,
although the height of the stacking tray 37 has reached the
height at the nearly maximum loading, the paper ejection to
the first paper ejection device 3 is performed. Therefore, the
stacking tray 37 becomes lowered.

When the third sensor 53 detects the stacking tray 37,
amount of the printing paper stacked on the stacking tray 37
reaches the maximum loading. The third sensor 53 is con-
nected to the paper ejection destination switch unit 66, and
when the third sensor 53 detects the stacking tray 37, the
notification of the detection is transmitted to the paper ejec-
tion destination switch unit 66.

When the notification is input, the paper ejection destina-
tion switch unit 66 switches the destination of paper ejection
from the first paper ejection device 3 to the second paper
ejection device 4 (step S27). Thus, the printed paper is ejected
to the second paper ejection device 4.

As described above, also in the second example, the second
paper ejection device 4 is turned on when the height of the
stacking tray 37 reaches the height at the nearly maximum
loading as the stage before the height of the stacking tray 37
reaches the height at the maximum loading (the height
detected by the third sensor 53).

Therefore, as with the first example, the ejecting time of the
first paper ejection device 3 may overlap the power supply
recovery time of the second paper ejection device 4. Accord-
ingly, when the printing paper of the first paper ejection
device 3 reaches the maximum loading, the second paper
ejection device 4 may be immediately operated. Therefore,
the waiting time for the power supply recovery time of the
second paper ejection device 4 does not arise, thereby
improving the productivity.

As with the first example, also in the second example, it is
preferable that the ejecting time of the first paper ejection
device 3 fully overlaps the power supply recovery time of the
second paper ejection device 4, but any partial overlap is
acceptable.

Third Example

Described next is the third example. In the third example,
as with the first example, it is assumed that the printed paper
is ejected to the top tray 36. The printing paper may be ejected
not to the top tray 36, but to the stacking tray 37 etc. As an
optional device, an auto-fence paper ejection table (device for
automatically adjusting the position of the fence based on the
paper size) not illustrated in the attribute may be connected to
eject printing paper on the auto-fence paper ejection table.

FIG. 6 illustrates a control unit 60 in the third example. As
illustrated in FIG. 6, a printing sheet count unit 68 is included
instead of the sensor information recognition unit 62 in the
first example. The contents of the calculation by the arith-
metic unit 61 is also different from those in the first and
second examples

The printing sheet count unit 68 counts the number of
printing paper ejected on the top tray 36 of the first paper
ejection device 3. For example, a passage sensor not illus-
trated in the attached drawings is provided on the route of the
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printed paper in the first paper ejection device 3, and outputs
a signal to the printing sheet count unit 68 ecach time the
passage sensor detects a sheet of printing paper.

The printing sheet count unit 68 increments the number of
sheets of printing paper each time the signal is received from
the passage sensor. The initial value of the number of sheets of
printing paper is zero. Therefore, the printing sheet count unit
68 recognizes the number of sheets of printing paper stacked
on the top tray 36.

The arithmetic unit 61 calculates the number of ejected
sheets indicating the nearly maximum loading based on the
power supply recovery time of the second paper ejection
device 4, or based on the power supply recovery time and the
paper size. The number of ejected sheets at the maximum
loading of'the top tray 36 is known, and the number of ejected
sheets at the nearly maximum loading is calculated based on
the power supply recovery time, or based on the power supply
recovery time and the paper size.

The operation in the third example is described with refer-
ence to the flowchart in FIG. 7. When the printing job is
started, the printer 2 performs printing on printing paper.
Then, a sheet of printed paper is ejected on the top tray 36.
First, the control unit 60 judges whether or not continuous
paper ejection may be performed (step S31). Unless the con-
tinuous paper ejection is performed, the printing is continued,
thereby terminating the printing job.

Next, the arithmetic unit 61 calculates the number of
ejected sheets which reaches the nearly maximum loading
(step S32). As described above, the arithmetic unit 61 calcu-
lates the number of ejected sheets at the nearly maximum
loading based on the power supply recovery time of the sec-
ond paper ejection device 4, or based on the power supply
recovery time and the paper size.

When a printing job is performed, the printer 2 executes
printing, and paper ejection to the first paper ejection device
3 is performed. The printing sheet count unit 68 counts the
number of sheets of paper ejected to the first paper ejection
device 3. Then, it is judged whether or not the number of
sheets of paper counted by the printing sheet count unit 68 has
reached the number of ejected sheets at the nearly maximum
loading calculated by the arithmetic unit 61 (step S33).

Unless the number of sheets of paper counted has reached
the number of ejected sheets at the nearly maximum loading,
the paper ejection is continued as is to the first paper ejection
device 3. On the other hand, if the number of sheets of paper
counted has reached the number of ejected sheets at the nearly
maximum loading, then, the power supply status detection
unit 63 judges whether or not the second paper ejection device
4 has been turned off (step S34). Unless the second paper
ejection device 4 has been turned off, the printing job is
continued as is.

On the other hand, if the second paper ejection device 4 has
been turned off, the switch necessity judgment unit 64 judges
the necessity to switch the destination of paper ejection.
Therefore, the switch necessity judgment unit 64 judges
whether or not the number of remaining sheets of paper in the
printing job is larger than the possible number of sheets to be
ejected (step S35). The possible number of sheets to be
ejected refers to the number of sheets of paper to be ejected in
the period from the number of ejected sheets at the nearly
maximum loading calculated by the arithmetic unit 61 to the
number of ejected sheets at the maximum loading.

If the number of remaining sheets of paper in the printing
job is smaller than the possible number of sheets to be ejected,
the paper ejection is continued as is, and the printing job is
terminated. On the other hand, if the number of remaining
sheets of paper in the printing job is larger than the possible
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number of sheets to be ejected, then the power supply control
unit 65 turns on the second paper ejection device 4 (step S36).

When the number of sheets of paper counted by the print-
ing sheet count unit 68 reaches the maximum loading of the
top tray 36, the paper ejection destination switch unit 66
switches the destination of paper ejection from the first paper
ejection device 3 to the second paper ejection device 4 (step
S37). Thus, the printed paper is ejected to the second paper
ejection device 4.

As described above, also in the third example, the second
paper ejection device 4 which is not ejecting paper is turned
on when the number of sheets of paper ejected reach the
nearly maximum loading before the number of paper ejected
reach the maximum loading of the top tray 36.

Therefore, as with the first and second examples, the power
supply recovery time of the second paper ejection device 4
may be overlapped by the ejecting time of the first paper
ejection device 3. Accordingly, when the loading of the first
paper ejection device 3 reaches the maximum loading, the
second paper ejection device 4 may be immediately operated.
As a result, the waiting time for the power supply recovery
time of the second paper ejection device 4 does not arise,
thereby improving the productivity.

As with the first and second examples, also in the third
example, it is preferable that the ejecting time of the first
paper ejection device 3 fully overlaps the power supply recov-
ery time of the second paper ejection device 4, but any partial
overlap is acceptable.

Next, a time-saving effect is described with reference to
FIGS. 8 and 9. First, the charts in FIG. 8 are described. Part (a)
in FIG. 8 is a timing chart of a prior art, and part (b) in FIG. 8
is a timing chart of the present invention. In FIG. 8, the
horizontal axis indicates time. The solid line indicates that
paper ejection is executed, alternate long and short dashed
lines indicate the OFF state of the power supply, and alternate
long and two short dashed lines indicate the power supply
recovery time.

In the timing chart of the prior art illustrated in part (a) in
FIG. 8, the paper ejection to the first paper ejection device 3 is
performed, and when the maximum loading is reached, the
second paper ejection device 4 is turned on. Up to this time
point, the second paper ejection device 4 is placed in the OFF
position.

The second paper ejection device 4 recovers the power
supply when amount of the paper ejected to the first paper
ejection device 3 reaches the maximum loading. Therefore,
after controlling the power supply, and after the passage of the
power supply recovery time, the paper ejection to the second
paper ejection device 4 is started. Therefore, until the resump-
tion of the paper ejection to the second paper ejection device
4 after completing the paper ejection to the first paper ejection
device 3, the waiting time arises due to the power supply
recovery time. Thus, a time loss occurs, thereby degrading the
productivity.

In the timing chart of the present invention illustrated in
part (b) in FIG. 8, the second paper ejection device 4 is turned
on at the nearly maximum loading before amount of the paper
ejected to the first paper ejection device 3 reaches the maxi-
mum loading.

The paper ejection to the first paper ejection device 3 is
continued until the maximum loading is reached even after
the nearly maximum loading. On the other hand, control is
performed to turn on the power supply of the second paper
ejection device 4 at the nearly maximum loading. Therefore,
the paper ejection to the first paper ejection device 3 and the
recovery of the power supply of the second paper ejection
device are concurrently performed. That is, the power supply
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recovery time of the second paper ejection device 4 may be
overlapped by the ejecting time of the first paper ejection
device 3.

Therefore, when amount of the paper ejected to the first
paper ejection device 3 reaches the maximum loading, the
second paper ejection device 4 terminates the recovery of a
power supply, and may immediately operate. Therefore, the
paper ejection to the second paper ejection device 4 may be
resumed from the time immediately after the termination of
the paper ejection to the first paper ejection device 3 without
the waiting time for the recovery of a power supply.

As illustrated in the example of part (b) in FIG. 8, the
waiting time may become zero by setting the timing of the
first paper ejection device 3 reaching the maximum loading as
the same timing of terminating the recovery of a power supply
of'the second paper ejection device 4 (the time point when the
paper ejection is resumed). That is, when the present inven-
tionis applied, a higher time-saving effect may be obtained by
the power supply recovery time than by the prior art technol-
ogy. For example, when the power supply recovery time of
the second paper ejection device 4 is 15 seconds, the time-
saving effect of 15 seconds may be obtained.

However, as described above, if the power supply recovery
time of the second paper ejection device 4 may be overlapped
by the ejecting time of the first paper ejection device 3, the
waiting time reducing effect may be obtained although the
timing above does not completely match.

Next, the effect of power consumption is described with
reference to FIG. 9. In FI1G. 9, (1) indicated in the prior art and
the present invention is the first paper ejection device 3, and
(2) is the second paper ejection device 4.

As described above, in the prior art, since control is per-
formed to turn on the second paper ejection device 4 when the
loading of the first paper ejection device 3 reaches the maxi-
mum loading, the waiting time for the power supply recovery
time arises before the paper ejection to the second paper
ejection device 4 is resumed. Then, the paper ejection is
resumed after the recovery of the power supply of the second
paper ejection device 4.

When the paper ejection to the second paper ejection
device 4 is performed until termination of the printing job, the
paper ejection terminates. Thus, the second paper ejection
device 4 enters an inoperable state. When the second paper
ejection device 4 enters the inoperable state, the second paper
ejection device 4 enters a system idle state. Then, after the
passage of a specified time (system idle time), the second
paper ejection device 4 is turned off.

On the other hand, in the present invention, at the nearly
maximum loading, the second paper ejection device 4 is
turned on. Therefore, the power supply recovery time of the
second paper ejection device 4 may be overlapped by the
ejecting time of the first paper ejection device 3, and when
amount of the first paper ejection device 3 reaches the maxi-
mum loading, the paper ejection to the second paper ejection
device 4 may be performed immediately.

Then, the second paper ejection device 4 performs the
paper ejection, and enters the system idle state after the ter-
mination of the paper ejection. After the termination of the
paper ejection, and after the passage of the system idle time,
the second paper ejection device 4 is turned off.

As clearly illustrated in FIG. 9, each operation of the sec-
ond paper ejection device 4 is performed earlier by the power
supply recovery time. That is, the timing of turning off the
second paper ejection device 4 is earlier than that of the prior
art by the power supply recovery time. Therefore, the time
taken to turning off the second paper ejection device 4 is
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extended, and the present invention may reduce the power
consumption as compared with the prior art.

As an example, when the power consumed by the printer 2
at the system idle time is 150 W, the power consumed by the
first paper ejection device 3 is 30 W, and the power consumed
by the second paper ejection device 4 is 15 W, the present
invention may obtain an effect of suppressing the power con-
sumption of 7 W/h.

Other Examples

Described above is an example of turning on the second
paper ejection device 4 at the timing of the nearly maximum
loading, but the timing of turning on the second paper ejection
device 4 may be optional if it is before amount of the paper
ejected to the first paper ejection device 3 reaches the maxi-
mum loading.

For example, the timing may not be the timing of nearly
maximum loading, but may be the timing when the number of
sheets of paper ejected to the first paper ejection device 3
reach a specified number of sheets of paper. Furthermore, it
may be the timing after the passage of a specified time after
the paper ejection to the first paper ejection device 3 is started.
Furthermore, it may be the timing when a temporary stop of
printing occurs after a specified number of sheets of paper
ejected to the first paper ejection device 3, or after the passage
of a specified time.

In addition, as described above, if the number of paper
ejection devices is complicated, any number of devices may
be used. For example, when paper ejection devices A, B, and
C are connected to the printer 2, and when the loading of the
paper ejection device A reaches the nearly maximum loading,
the paper ejection device B is turned on. Then, when amount
of'the paper ejected to the paper ejection device A reaches the
maximum loading, paper ejection to the paper ejection device
B is performed.

Next, when amount of the paper ejected to the paper ejec-
tion device B reaches the nearly maximum loading, the paper
ejection device C is turned on. When amount of the paper
ejected to the paper ejection device B reaches the maximum
loading, the paper ejection to the paper ejection device C is
started.

Therefore, when three or more paper ejection devices are
required in the case of a large volume printing operation or the
like, the destination of paper ejection is sequentially
switched, thereby performing the continuous paper ejection
without waiting time for the power supply recovery time of
each paper ejection device. Therefore, the productivity may
be improved.

Configuration of Image Forming Apparatus in the
Second Embodiment

Described next is the second embodiment. FIG. 10 illus-
trates a simplified configuration of the image forming appa-
ratus 1 according to the second embodiment. In the first
embodiment, the first paper ejection device 3 is connected to
the printer 2, but a third paper ejection device 70 is connected
to the printer 2 instead of the first paper ejection device 3 in
the second embodiment. The third paper ejection device 70 is
also an optional device to be connected to the printer 2.

The third paper ejection device 70 is a paper ejection device
capable of performing a large volume printing, and includes a
platform 71. The platform 71 is moved up and down by a
motor etc. The position indicated by the broken line in FIG.
10 is the most lifted position (highest position). The highest
position is also referred to as a home position. The position
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indicated by the solid line is the most dropped position (low-
est position). At the highest position of the platform 71, that
is, at the height of the home position, a paper ejection port for
ejection of paper is provided.

The paper ejected from the printer 2 is stacked on the
platform 71. When the platform 71 is placed at the highest
position, no paper is stacked on the platform 71. When paper
is ejected, the platform 71 is continuously or intermittently
lowered by the driving force of a motor etc. when amount of
the paper stacked on the platform 71 reaches the maximum
loading, the platform 71 is placed at the lowest position.

Although paper is removed from the platform 71, the plat-
form 71 is not lifted unless the motor etc. is operated, but stops
as is. For example, although the paper is removed from the
platform 71 when amount of the paper stacked on the plat-
form 71 reaches the maximum loading, the platform 71 which
is not loaded with paper stays at the lowest position so far as
the platform 71 is not lifted.

FIG. 11 illustrates the control unit 60 in the second embodi-
ment. The control unit 60 corresponds to the third example
according to the first embodiment. The difference from the
third example is that a platform control unit 72 is provided
instead of the power supply control unit 65 illustrated in FIG.
6 in the third example.

The platform control unit 72 performs control to lift the
platform 71. The third paper ejection device 70 is provided
with a device (not illustrated in the attached drawings) for
detecting the position of the platform 71, and when the plat-
form 71 is at the highest position, the platform 71 is not lifted.

FIG. 12 is a flowchart according to the second embodi-
ment. First, a printing job is started, and the printer 2 performs
a printing operation. In this example, it is assumed that the
paper printed by the printer 2 is continuously ejected to the
second paper ejection device 4 illustrated in FIG. 10. The
control unit 60 judges whether or not the continuous paper
ejection may be performed (step S41). If the continuous paper
ejection is not to be performed, the printing operation is
continued, and then the printing job is terminated.

The arithmetic unit 61 calculates the number of ejected
sheets which reaches the nearly maximum loading (step S42).
The nearly maximum loading in this case is obtained based on
the time required to lift the platform 71 up to the highest
position.

When the third paper ejection device 70 is provided with a
device for detecting the position of the platform 71, the num-
ber of ejected sheets at the nearly maximum loading is cal-
culated depending on the position of the platform 71 detected
based on the time required to lift the platform up to the highest
position.

Then, the printing sheet count unit 68 counts the number of
sheets of printed paper. Then, it is judged whether or not the
number of sheets of printed paper has reached the number of
ejected sheets calculated by the arithmetic unit 61 (step S43).

Unless the number has not been reached, the printing
operation is continued as is, thereby terminating the printing
job. On the other hand, if the number of sheets of printed
paper counted reaches the number of ejected sheets calcu-
lated by the arithmetic unit 61, the switch necessity judgment
unit 64 judges whether or not the number of remaining sheets
of paper in the printing job is larger than the possible number
of sheets to be ejected (step S44).

If the number of remaining sheets of paper in the printing
job is smaller than the possible number of sheets to be ejected,
then the remaining printing job is performed without switch-
ing the destination of paper ejection, thereby terminating the
printing job. On the other hand, if the number of remaining
sheets of paper in the printing job is larger than the possible
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number of sheets to be ejected, then the switch necessity
judgment unit 64 judges that the destination of paper ejection
is to be switched into the third paper ejection device 70.

In this case, the platform 71 of the third paper ejection
device 70 as the destination of switching is lifted up to the
highest position (step S45). When the platform 71 is origi-
nally placed in the highest position, the platform 71 is not
lifted. When the power supply status detection unit 63 detects
that the third paper ejection device 70 is placed in the OFF
position, the third paper ejection device 70 is turned on.

When amount of the paper ejected to the second paper
ejection device 4 reaches the maximum loading, the paper
ejection device is switched to the third paper ejection device
70 (step S46). Therefore, at the nearly maximum loading, the
platform 71 is lifted up to the highest position, and the paper
ejection to the third paper ejection device 70 may be imme-
diately performed when the paper ejection device is switched
to the third paper ejection device 70.

If the platform 71 is lifted up to the highest position when
amount of the paper ejected to the second paper ejection
device 4 reaches the maximum loading, there occurs a waiting
time for the lifting time, thereby incurring degraded produc-
tivity.

In the second embodiment, the platform 71 is lifted at the
timing when amount of the paper ejected to the second paper
ejection device 4 reaches the nearly maximum loading before
the maximum loading, and no waiting time (for lifting time)
occurs. That is, since the lifting time of the platform 71 is
overlapped by the ejecting time in which the paper ejection to
the second paper ejection device 4 is performed, the paper
ejection device may be switched to the third paper ejection
device 70 immediately after the termination of the paper
ejection to the second paper ejection device 4.

In the second embodiment, if the third paper ejection
device 70 is placed in the OFF position when the platform 71
is lifted, the device is turned on, and then the platform 71 is
lifted or lowered. In the first embodiment, control is per-
formed to turn on the second paper ejection device 4 when the
second paper ejection device 4 is placed in the OFF position.
However, in the second embodiment, the operation may be
applied also when the second paper ejection device 4 is turned
on. That is, when the second paper ejection device 4 is turned
on at the nearly maximum loading the platform 71 is lifted.

In the first embodiment, the waiting time is suppressed by
overlapping the power supply recovery time of the paper
ejection device which is not currently ejecting paper with the
ejecting time of the paper ejection device which is ejecting
paper. In the second embodiment, the waiting time is sup-
pressed by overlapping the lifting time of the platform ofthe
paper ejection device which is not currently ejecting paper
with the ejecting time of the paper ejection device which is
ejecting paper.

Therecovery ofa power supply and the lifting of a platform
are the operation of preparing for the operation of the paper
ejection device which is not ejecting paper. Therefore, the
waiting time may be suppressed by overlapping the prepara-
tion time for the operation of the paper ejection device which
is not ejecting paper with the ejecting time of the paper
ejection device which is ejecting paper, thereby improving
the productivity.

In the second embodiment, the platform 71 is lifted to the
highest position because the ejecting position (ejection port)
of the third paper ejection device 70 is placed at the highest
position. In this respect, if the ejection position of the third
paper ejection device 70 is not the highest position of the
platform 71, the platform 71 may be lifted to the ejection
position lower than the highest lifting position of the platform
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71. That is, the position at which the platform 71 is lifted is not
limited to the highest position, but may be the ejection posi-
tion (ejection port) of the third paper ejection device 70.

As described above, control is performed to switch the
destination of paper ejection based on the time required to
operate the paper ejection device which is not ejecting paper
and the number of ejected sheets up to the maximum loading
of the paper ejection device which is performing continuous
paper ejection. Therefore, the time required to operate the
paper ejection device which is not ejecting paper may be
overlapped by the ejecting time of the paper ejection device
which is performing continuous paper ejection. Thus, the
destination of paper ejection may be quickly switched,
thereby improving the productivity.

Furthermore, since the power supply recovery time may be
overlapped by the ejecting time of the paper ejection device
which is continuously ejecting paper, the destination of paper
ejection may be quickly switched. In addition, since the tim-
ing of turning off the paper ejection device is earlier by
overlapping the power supply recovery time, an effect of
suppressing consumed energy may be obtained.

Furthermore, since a calculation unit calculates the timing
by considering the paper size, the waiting time may be sup-
pressed although the ejecting time and the floating time are
different when paper is ejected by changing the paper size.

In addition, since the time taken for a platform of paper
ejection device which is not ejecting paper to reach the ejec-
tion position may be overlapped by the ejecting time of the
paper ejection device which is continuously ejecting paper,
the destination of paper ejection may be quickly switched.

The embodiments and merits of the disclosed invention is
described above in detail, but those skilled in the art may
attain various changes, additions, and omission without
deviation from the scope of the present invention described in
the claims of the invention.

What is claimed is:

1. An image forming apparatus having a plurality of paper

ejection devices, the image forming apparatus comprising:

a control unit which performs control to allow, before a first
paper ejection device which is continuously ejecting
paper from among the plurality of paper ejection devices
ejects paper over a maximum loading, a second paper
ejection device which is not ejecting paper to prepare for
starting an operation, the control being performed based
on (i) a time taken for the second paper ejection device
which is not ejecting paper to become operable and (ii)
anumber of ejectable sheets before a loading of the first
paper ejection device which is continuously ejecting
paper reaches the maximum loading.
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2. The apparatus according to claim 1, wherein:
the control unit comprises:

a power supply state detection unit which detects
whether or not the second paper ejection device which
is not ejecting paper has been turned off;

a power supply control unit which turns on the second
paper ejection device which has been turned off at a
timing to prepare for starting the operation; and

a paper ejection destination switch unit which switches
a destination of paper ejection to the second paper
ejection device which is not ejecting paper when the
second paper ejection device which is not ejecting
paper is turned on and the loading of the first paper
ejection device which is continuously ejecting paper
reaches the maximum loading.

3. The apparatus according to claim 2, wherein:
the control unit further comprises:

an arithmetic unit which calculates the timing based on
the time and a paper size of printing paper with which
the continuous paper ejection is being performed
when a specified loading not more than the maximum
loading is detected in the first paper ejection device
which is continuously ejecting paper.

4. The apparatus according to claim 1, wherein:
the control unit comprises:

an arithmetic unit which calculates a timing based on the
time and a paper size of printing paper with which the
continuous paper ejection is being performed when a
specified loading not more than the maximum loading
is detected in the first paper ejection device which is
continuously ejecting paper.

5. The apparatus according to claim 1, wherein:

the second paper ejection device which is not ejecting
paper is a paper ejection device configured such that
paper may be ejected by lifting and lowering a platform,
and

the control unit comprises:

an arithmetic unit which calculates a timing at which the
second paper ejection device which is not ejecting
paper is allowed to prepare for starting the operation
based on a time until the second paper ejection device
which is not ejecting paper may be operated;

aplatform control unit which performs control to lift the
platform of the second paper ejection device which is
not ejecting paper at the timing calculated by the
arithmetic unit; and

a paper ejection destination switch unit which switches
a destination of paper ejection to the second paper
ejection device which is not ejecting paper when the
platform reaches a paper ejection position.
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